The aim of this evaluation was to examine how specialist portals within the UK's National electronic Library for Health were developing as communities of practice to support continuing professional development. Objectives included a literature review, to inform the development of an appraisal framework for the individual portals, and interviews with portal development teams and stakeholder groups. Appraisals of the Websites and the data from the interviews showed that most of the specialist portals had evolved beyond the initial stages of community of practice development. Further planning of outsourcing would require a balance between maintaining a recognisable identity for the portals without stifling the creativity of the development teams.
INTRODUCTION
The National electronic Library for Health (NeLH) in the UK is a Web portal intended for both health professionals and patients. It aims to support the use of evidence in health care practice and policy by providing access to both knowledge (via evidence-based resources) and know-how (e.g. guidelines). One section of the NeLH serves a range of more specialist interests (e.g. Cancer, Emergency Care, Primary Care). At the time of the evaluation -February to June 2002 -these 'subportals' were called the 'Virtual Branch Libraries' (VBLs) but they have since been renamed as 'Specialist Libraries'. Another section contains the 'Professional Portals' that support the various health professional groups (e.g. Nurses, Physiotherapists, etc.).
Development of the VBLs was devolved to groups or individuals with the appropriate specialist interests and Web development skills. The NeLH team realised that, although they were not originally developed as communities of practice, the VBLs (and, to a lesser extent, the Professional Portals) did share many of the social learning aims of communities of practice (Wenger, 1998) .
The authors of this paper conducted an independent evaluation of the VBLs for the NeLH team. This included:
• A systematic literature review (to determine which factors make communities of practice effective)
• The development and application of an appraisal framework for the individual
VBLs
• Interviews with VBL developers and stakeholders
• A usability assessment
• Further scoping studies to aid the development of features to support learning and exchange of experience and knowledge within such a dispersed organisation.
This paper focuses on the findings from the interviews with VBL developers and stakeholders and on the factors identified as likely to impact on the development and potential sustainability of communities of practice supported by the NeLH.
LITERATURE REVIEW
The scope of the review covered research evidence concerning the use of the Internet and intranets to support collaborative working, knowledge management and organisational learning, with emphasis on aspects of concern to the health sector in the UK.
Definitions and explanations of communities of practice vary, but two key concepts identified were : 1) legitimate peripheral participation (Lave and Wenger, 1991) , and 2) possible membership for one individual of several different communities of practice (Wenger, 1998) . Any community of practice for the NeLH would need to allow for new members to become engaged in the activities of the community to an extent that suits their needs and interests whilst still recognising them as legitimate members of the community even if their level of activity is low. In addition, health professionals may belong to several communities, representing their various professional and research interests.
The literature review revealed a diversity of styles of communities of practice (Gongla and Rizzuto, 2001; Moreno, 2001 ) but identified a typical pattern of evolution (Gongla and Rizzuto, 2001 ) which contained the following stages:
• Potential (connecting individuals)
• Building (allowing individuals to learn more about each other, share experiences and knowledge, create shared norms)
• Engaged (emphasis on access and learning, to provide support to new members and add to the knowledge base)
• Active (emphasis on collaboration and shared work tasks)
• Innovation and Generation (to develop new products and services, and even spawning new communities of practice) Individual communities may move backwards and forwards, stick at a particular stage, or rest for a period with a sudden burst of activity to move to another stage. To support the evolution process, tools such as electronic surveys and feedback facilities can help meet the needs of new members as well as promote community story-telling and advance the collaborative knowledge base (Brown et al. 2001) . The difficulty may be in the timing of the appropriate process support: if communities evolve gradually, then it is possible that too much could be provided too soon. Equally, communities might not be able to progress in their social learning due to lack of a particular tool for collaboration.
When considering factors that impact on the success and sustainability of a community of practice, the recent literature indicates various trends -some of which appear paradoxical:
• Membership size and communication activity have positive and negative effects on the sustainability of an online community (Butler, 2001) • Particular communication modes are appropriate for particular purposes (Haythornthwaite, 2001; Te'eni et al., 2001) • Face-to-face communication preceded by either asynchronous or synchronous 
2001)
• Computer-mediated communication may have a positive effect on those who might have lower status within a group, e.g. women scientists among scientists in general (Walsh et al., 2000) and may allow easier communication in difficult situations -e.g. breast cancer support networks (Shaw et al., 2000) • The effect of anonymity may not necessarily improve the outcomes with group decision support systems (meta-analytic review) (Postmes and Lea, 2000) • Virtual network building requires role clarity, good project management, training, relationship building and demonstration of success (community health research training (Lau and Hayward, 2000) • Last, but not least, rewards (e.g. financial or kudos) appear to motivate staff to participate in knowledge sharing and intranets (Hall, 2001) . People participate in virtual communities of practice out of shared interest, reciprocity and assumed norms that it is the right thing to do (Wasko and Faraj, 2000) Interpolation of the evidence suggests that:
• The democracy and 'inclusivity' of virtual communities can be overstated. Few, if any, of the studies, which show that anonymity afforded by computer mediated communication increases social inclusion of lower status groups, have been conducted over a sufficiently long time period to demonstrate a long-lasting effect.
• Face-to-face communication is still important, particularly to support initial use, but that users become more sophisticated and versatile with more experience in use of computer mediated communication.
• Optimum group size for a virtual community in terms of effective communication is hard to estimate. It is likely to be related to perceived rewards, needs, and effort involved, as well as the role of the virtual community within the wider social network of the individual.
• Effective functioning of a virtual community depends, just as in the physical world, on the group having a purpose and 'doing something'.
There may also be differences of professional communication patterns (Kling and McKim, 2000; Orlikowski and Yates, 1994) which affect acceptability of virtual communication and the preferred format of virtual communities. For communities of practice within the NeLH it might be expected that the presentation of information and the type of activities will vary from one Professional Portal to another, and that VBLs, which are multidisciplinary in emphasis, might face considerable challenges in trying to cater for the needs of different disciplines as well as the needs of a lay audience.
METHODS
The requirements of the evaluation specified a focus on the critical success factors identified by the NeLH team (and which had formed the basis of their original negotiations with the Virtual Branch Library developers):
• functionality The usability criterion was assessed through the Website appraisals and through twenty-four 'talk-aloud' interview sessions where individual users or potential users (community-and hospital-based health professionals) were asked to look at the NeLH Website and browse the VBLs and Professional Portals, commenting aloud on their impressions of the content of each site and of whether/how they might use it (Hancock, 1987; Hancock-Beaulieu, 1991; Hert, 1992) . All qualitative data were analysed using QSR N6 software.
RESULTS AND DISCUSSION
Using the Website appraisal framework and expanding on this through the interviews with development teams and stakeholders, it was possible to take stock of the development status of the VBLs and look to factors that could affect their longterm sustainability.
Development of the VBLs to date
A variety of different models for management of the VBLs had emerged because the teams had been given freedom to decide on the content and organisation of their individual portals.
There were different sizes of development teams with different skills mixes; some teams had adopted a design toolkit produced by the NeLH others had not; some had outsourced aspects of the development or set up reciprocal arrangements with stakeholder organisations. For example, in one model a commercial organisation had been contracted to support the development of several VBLs. Another team chose to embed the VBL within a professional society and user community, seeing this as a good way of ensuring that the VBL remained sustainable and appropriate.
A key difference was access to funding. Some VBLs received only central NeLH funding, or had secured just small amounts of external support, and had found it difficult to make progress and plan ahead, especially since there were uncertainties over when further funding would arrive. Others had received more substantial amounts from other organisations to develop certain aspects of their service. Although this has advantages in that progress can be made more quickly it raises questions of ownership of the information resources developed.
From the pooled experiences of the developers the researchers identified the following attributes as being desirable in a VBL team:
• Enthusiasm and commitment;
• Good skills and know-how mix in the team (including, ideally, technical, information, and project-management skills);
• Strong connections within the community of practice (e.g. with potential stakeholder organisations and content providers);
• Strong communications and management skills for bringing stakeholders and experts onboard and supporting effective teamworking (some interviewees noted problems getting volunteers to sit on steering committees, ensuring prompt delivery of content material, etc.);
• Preferably experience of running a similar service;
• A creative and forward-looking approach to how the service could develop, e.g. linking in with other initiatives and systems;
• Having the right skills-base and approach to carry projects beyond the initial stages -people who are the right 'champions' to start projects are not necessarily the best people to carry them on. Members were encouraged to contribute to the knowledge-base but a true culture of community 'storytelling' had still to emerge. All invited feedback and were keen to shape the services to meet the needs of their community.
Moving forward
Moving into the next stage (Active) would highlight collaboration. This is in terms of collaborative working within the community of practice but also collaboration between VBLs, with stakeholders and, eventually, integration of the communities' technology with other NHS systems (as appropriate). Some developers had already begun to turn their thoughts towards the implications of this.
The evaluation took place at a key point in VBL development, as the NeLH prepared to begin a tendering process for allocation of further funding for the VBLs. The development teams hoped to continue their work and move forward with a more stable funding stream. Both the central NeLH team and the individual VBL teams saw the tendering process as a watershed -a time for taking stock (hence the evaluation) and for deciding on future strategies.
Integration and a move towards more collaborative working, fundamental requirements of taking the VBLs into the final stages of the community of practice development model, would not necessarily be easily achieved. Most interviewees accepted that a degree of standardisation of approach across the VBLs was desirable.
However the challenge would be to agree on the right level of standardisation.
Features of greater integration and standardisation were identified as:
• Developing a quality-standard. VBL developers, stakeholders and users all recognised access to high-quality reliable information to be of prime importance. Users like information that comes from a respected source and is current yet professional groups may have different priorities. For example, one user said they regularly look for information on US research Websites since a key factor is keeping up-to-date with cutting-edge developments, whereas for another relevance to the UK was paramount. The challenge for the development teams is to satisfy the needs of a diverse range of users whilst ensuring that the information supplied is of high quality. Developers agreed that the ideal would be Websites dedicated to best evidence but in some situations this evidence may not be available.
• Unity of format and 'branding'. Given that users can be members of more than one community of practice (Wenger, 1998 ) -for example one user had recently accessed both the Nursing Portal and the Dietician's Portal -it would seem logical to facilitate the process of moving from one portal to the next. In the talk-aloud sessions users expressed a preference for seamless searching and browsing and confirmed that it would be helpful to be able to search effectively across the whole NeLH site. Some said they were sometimes uncertain as to where to look for information, especially when they thought it might be available from different perspectives in several VBLs. Since completion of the evaluation, a metasearch tool has been introduced. Other users were perplexed by the fact that the individual VBLs had their own format and design but this was not always seen as negative since it made the experience of searching 'more interesting'.
• Ease of integration with other systems: communities of practice moving into the 'Active' stage of development should have a strong technical infrastructure with sound underlying indexing principles to facilitate linking into clinical systems -ideally at an appropriate point for decision support. Users could be given the opportunity to personalise and customise the experience of using the NeLH to suit their needs.
To encourage greater unity the central NeLH team had developed a software toolkit that had been rolled out to the individual VBLs to a mixed reception. Although greater integration leading to easier access for the user was viewed positively, interviewees expressed only cautious support for the toolkit. For some VBLs, the toolkit was introduced after they had invested time and resources in designing the Websites. Some teams had sought funding from other sources and had developed key features of their sites that are not compatible with the toolkit. Others felt that adopting the toolkit would result in a complete redefinition of the VBL and that they did not have the necessary funds to achieve this or that they had adequate technical support within the team to ensure superior functionality to that provided in the existing version of the toolkit.
Even teams who accepted the toolkit on principle had concerns about whether it would be flexible enough to find a workable balance between the structure and the content that they would like to create. These and similar problems revealed the difficulties of applying a generic tool to such a varied range of projects.
The strength of the toolkit was seen to be the opportunity to build a consistent and robust infrastructure. The challenge is to prevent this being too prescriptive and stifling the creativity of the individual VBLs.
This same tension was identified in a study of Webmasters in Higher Education (HE) institutions (Armstrong et al., 2001) . The history of the situation was different in that the VBLs had initially been given a lot of freedom to define their own sites whereas the trend identified in HE was for a previously centralised system to begin 'devolving' responsibility to content providers (e.g. academic departments), yet the challenge is essentially the same. Development of the NeLH toolkit is mirrored in HE by the provision of guidelines and templates created by the central Web team. Such templates allow content providers a certain amount of creative freedom whilst ensuring that Web pages meet the required quality standards and keep to the preferred style of the institution, thus reinforcing the 'visual identity' or branding of the whole. The relationship of the NeLH to the VBL (and Professional Portal) development teams is certainly more complex than that of the HE Webmasters to their content providers. The VBL teams were recruited by the NeLH and given funding to supply a service. In some ways this followed a conventional outsourcing pattern (Currie and Willcocks, 1998; Grover, et al., 1998; Kern and Willcocks, 2000) but outsourcing contracts would usually see a more formal relationship between an organisation and its suppliers. Furthermore, the VBL teams themselves have cooperated more than competing suppliers would normally do. There are competitors in the marketplace however, as some commercial publishers offer similar resources and services.
Although the evaluation was intended to inform the NeLH's future plans for managing the VBL programme, interviewing the development teams at a time of uncertainty and possible change had drawbacks. Development teams were looking to the NeLH for more stability and clarification of what was expected of them and were, understandably, unable to give firm details of future plans. Ideally a wider range of interviewees from the stakeholder population would have been approached but the researchers were constrained by the project timescale and by the fact that some stakeholders, notably professional journal publishers, either declined to participate due to commercial sensitivity or supplied only partial information.
CONCLUSION
A systematic review of the evidence indicated the emergence of common trends, and some paradoxes, in the building and sustaining of communities of practice. The appraisals of the portal Websites and the interviews confirmed that the VBLs and professional portals could (and should) be viewed as communities of practice.
The NeLH has followed an outsourcing model that initially gave the development teams a lot of independence in terms of the content and presentation of the Websites.
This model has both advantages and disadvantages. Although most development teams felt they had taken an appropriate approach for their intended community members, a solution has now to be found to the need to promote NHS identity and interoperability without stifling creativity.
Although the VBLs had all evolved at different rates and followed different approaches, their pattern of development could be mapped onto a framework of development identified in the systematic review (Gongla and Rizzuto, 2001 ). Most of the VBLs had evolved beyond the initial stages of community of practice development. To move forward into the final stage the focus will need to be on interactivity and collaborative working. This requires a greater emphasis on activities promoting trust within the communities of practice themselves. Greater transparency and accountability between the development teams and the NeLH will also be required.
Critical success factor
